The secretion of cellular components by mononuclear phagocytes, lymphocytes and neutrophils seems to play an important role in the inflammatory process (Davies & Allison 1976) . It is likely that the secretory activity of one cell will be modified by the activities of the others. Since the macrophage is the predominant cell in chronic inflammation, we studied its lysosomal enzyme secretion and its possible regulation by cellular components and secretory products from neutrophils and lymphocytes, which often precede or co-exist with macrophages in inflammatory sites.
Human monocytes were isolated from cell-separator residues by the Ficoll-Paque method (Boyum, 1968) . The cells were cultivated as described elsewhere (Taichman et al., 1980) ; essentially, they were diluted to a density of 2 x lo6 cells/ml in RPMI 1640 medium with glutamine and antibiotics, and left to adhere for 1-2 h in 35 mm-diameter plates. A 3 ml portion of the cell suspension were added to each well. The adherent cells were washed three to four times in phosphate-buffered saline and left overnight in serum-free medium. Subsequently the cultures were kept in RPMI 1640 medium with 10% (v/v) heat-inactivated foetal-calf serum for a period of 4-6 days (with medium changes after 4 and 6 days). The secretion of the lysosomal hydrolase N-acetyl-D-gIucosaminidase (hexosaminidase) (EC 3.2.1.30) from mature monocytes was measured in response to different stimuli (Dean et al., 1979a) and cell lysis was monitored by measuring the release of lactate dehydrogenase (EC 1.1.1.27) into the medium (Dean et al., 1979~).
Monocytes release very little, if any, hexosaminidase spontaneously, but the secretion is induced by the presence of a phagocytosable particle such as opsonized zymosan, a nonphagocytosable particle like chrysotile asbestos or the soluble stimulus NH,CI ( Table 1) . Other potential soluble inducers of secretion, such as N-formyl-L-methionyl-L-leucyl-L-phenylalanine and muramyl dipeptide, are ineffective (results not shown).
Monocyte secretion after phagocytosis is distinct from that of macrophages in the same condition. For instance, a slight secretory response to latex, which increases as the monocytes mature, occurs (as also noted by Musson et al., 1980); latex is ineffective in mouse macrophages (Dean et al.. 19796) . And, in addition, as we noted previously (Taichman et al., 1980) , monocytes that are storing previously phagocytosed zymosan (without further phagocytosis proceeding) do not secrete lysosomal enzymes; mouse macrophages do secrete in these circumstances (Dean et al., 19796) .
Occasionally the response to such stimuli is found to be very low. But if monocytes are allowed to grow for 4 h or more in the presence of mixed lymphocyte reaction medium (the conditioned medium obtained after culturing together lymphocytes from different donors for 7 days), higher activities are obtained, owing to the fact that less cells are lost during the culture period. The secretory response to the stimuli is also increased ( Table 1) and is completely consistent.
Contrary to our hopes, the addition to monocyte cultures of neutrophil components or their secretory products, or purified lactoferrin, (which is found in specific granules of neutrophils), did not alter significantly the trivial spontaneous release, or the stimulus-induced release, of hexosaminidase. Table 1 . Secretion of hexosaminidase by human monocytes during exposure to various stimuli Cells were cultured during a period of 4 days in either RPMI 1640 medium supplemented with 10% heat-inactivated foetal-calf serum or the same medium to which mixed lymphocyte reaction medium (MLR) (30%, v/v) was added. Before the experiment the cells were washed, fresh medium with 1% serum was added together with the stimulus and they were left for a release period of 4 h. Cells and media were separately harvested and assayed for hexosaminidase and lactate dehydrogenase (LDH) activities.
Enzyme release is expressed as percentage of the total activity of the culture 5 S.D. A greater release of hexosaminidase than lactate dehydrogenase is indicative of secretion rather than lysis. Cystic fibrosis, the most common genetically inherited disease among Caucasians, is characterized by alterations in the normal secretory physiology of many exocrine glands. It is possible that the basic lesion in cystic fibrosis may involve a dysfunction of the cellular secretory mechanisms. Since the process of secretion inevitably involves the surface membrane of the cell, study of plasma-membrane functions related to the sectory event may indicate the nature of the biochemical defect in this disease.
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The fusion of lysosomes with the plasma membrane and the subsequent secretion of their contents is a normal spontaneous and continuous function of fibroblasts grown in culture (von Figura, 1978) . Following reports of abnormally high rates of extracellular accumulation of some acid hydrolases by cysticfibrosis cells cultured under certain conditions (Hosli & Vogt, 1977) , and of elevated levels of several lysosomal enzymes in cystic-fibrosis sera (Hultberg et al., 1981) , we have studied lysosomal enzyme secretion by cystic-fibrosis fibroblasts.
Skin fibroblasts from cystic-fibrosis homozygotes and normal donors of the same range of age and sex were maintained in monolayer culture in minimum essential medium (EMEM), 10% heat-inactivated foetal-calf serum, 1OOi.u. of penicillin/ml and IOOpg of streptomycin/ml. For measurement of secretion, stock cultures between passages 5-30 were harvested by trypsin treatment and seeded into 35 mm-diameter tissue-culture dishes as confluent monolayers at a density of 3 x lo4 cells/cm*. The cultures were incubated for 24 h, washed twice with phosphatebuffered saline and re-incubated for appropriate intervals with fresh EMEM containing alkaline-inactivated (pH 9.0, 56OC, 30min) foetal-calf serum and antibiotics. Alkaline inactivation destroyed endogenous serum lysosomal enzyme activities, facilitating measurements of secreted enzymes in the culture media, but did not affect the kinetics of secretion by fibroblasts. Lysosomal secretion was determined by measuring the rate of release of the marker enzyme N-acetyI-P-D-ghcosaminidase (EC 3.2.1.30). Specific secretion was distinguished from release due to cell lysis and death by simultaneously monitoring release of the cytosolic enzyme, lactate dehydrogenase.
The time course for fibroblast N-acetyl-P-D-glucosaminidase release is shown in Fig. 1 (a) . An initial rapid burst occurs during the first 2 -4 h after provision of fresh culture medium, followed by a slower, constant rate of release, which is maintained for at least 24 h. The secretion which occurs during the former phase is rather variable, whereas the linear release rate is more constant between separate experiments with individual cell lines. Secretion was therefore routinely measured over the interval 8-24 h aRer incubation. Six cystic-fibrosis fibroblast lines accumulate 0.31 f0.07% (mean? S.D. for the group) of their total Nacetyl-fiD-gIucosaminidase extracellularly per hour, compared with 0.32fO.O8%/h for corresponding normal lines (n = 4).
Similarly, no evidence for hypersecretion by cystic-fibrosis cells was found when the release of several other glycosidases (a-fucosidase, a-mannosidase, P-galactosidase) were measured.
It is known that both the cellular activity of lysosomal hydrolases and their rates of secretion in fibroblasts are sensitive to cell density (Kaplan, 1978; von Figura, 1978) . We have confirmed the latter observation in normal fibroblast cultures by measurement of secretion rates; (a) during growth of cultures at intervals from seeding to confluency; (b) over 24 h in cultures seeded at densities of (0.5-3.0) x I04/cm2. In both instances, sparse cultures secreted proportionally more of their lysosomal content than did confluent cells. Cystic-fibrosis fibroblasts showed the normal density-dependence (Fig. I b) .
Our results therefore do not support earlier observations (Hosli & Vogt, 1977) 
Uptake of [3H1sucrose
Pinocytosis was studied by using normal mouse peritoneal macrophages cultured in medium 199, 10% heat-inactivated swine serum and antibiotics (as described in detail previously; Jessup & Dean, 1980) . Endocytosis was measured by adding suitable radioactively labelled molecules directly to the medium and monitoring their association with the cells. At various times after addition of substrate, the media were harvested, and the cells were washed free of intracellular tracer and lysed by Three batches of ['HI sucrose, a known fluid-phase marker were used. Uptake was linear with time and concentration of tracer over 6 h and the Endocytotic Index was 0.08-0.l3pl/h per mg of cell protein.
